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PROBLEM TO BE SOLVED: Toj i i r e c tly er^jwivc e ven a l iseLaLfLPfJaisadtfi^and 
depth 

^ conve rtin g-tlie. picture element value of a bitj nap to depth information^ and 
—calculating a three-dimfnginnal rnordip^^ e group continuous from a start point 
t o an end point in th^ Jine. 

SOLUTION: A line drawi ng pattern expressed by means of a free curve a nd a bit 
map image expressed by means of variable density are drawn and superposed on 
each other, thereby finding the values of bit map picture elements 6a and 6b 
near plane coordinates (X-Y coordinates) on a center line. The values of the 
bit map picture elements 6a and 6b so obtained are, then, converted to a 
depthwise coordinate (X-coordinate) at an engraving process. At the same time, 
a continues three-dimensional coordinate group (X-Y-Z coordinate group) is 
calculated over an area from a start point to an end point in each line. The 
coordinate group so obtained is used as numerical information for the travel 
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position of a bite edge corresponding to a chisel for directly engraving a 
reces sed groove mechanic ally, and line depth is coatinuously chan ged^ so as to 
eorfespond to tfiFchange of the bit map picture element values. ^^"^"^^--^ 
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